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magma, of which the viscosity and compressibility should be still greater
than in the liquid magma.
" If the rocks at the earth's surface have a density half that of the
globe as a whole, and if this density continues to hold good for the
magma that arises from the melting of these rocks, we must conceive the
existence of a much denser substance in the earth's interior. On various
grounds, such as the preponderance of iron in nature, both in meteorites
and in the sun, and the phenomena of terrestrial magnetism, it may be
inferred that this substance is metallic iron. In consequence of its
greater density this iron will naturally lie deeper than the rock-magma,
and on account of the high temperature must exist in a gaseous
condition. Somewhere about a half of the planet therefore should
consequently consist of iron, and of other metals mingled with it in
smaller proportions. The semi-diameter of this gaseous iron-sphere will
thus include about 80 per cent of the earth's semi-diameter. Then will
come about 15 per cent of the gaseous rock-magma, next to it the liquid
rock-magma for a thickness of about 4 per cent of the terrestrial semi-
.diameter, and lastly the solid crust, for which not more than about 1
per cent may be claimed." 1
This view of the constitution of the earth's interior receives, according
to Professor Arrhenius, the most remarkable confirmation from the latest
and most precise instrumental observations of earthquake movements.
These observations, he thinks, furnish remarkably strong evidence that
the earth's interior cannot be solid. " The density of much the largest
part (reckoned linearly) of this interior, amounting, as above stated, to
about 80 per cent of the radius, must be nearly three times higher than
that of quartz. Since now the mean velocity of transmission of the
earthquake wave in the interior of the earth has been ascertained to
amount to 11*3 kilometres per second, the compressibility of that
region must be 31 times less than that of quartz/ that is, eight times
less than that of solid steel, according to Voigt. This is a figure of pre-
cisely that order of magnitude which was to be expected. We may
well believe that at depths of more than 1000 kilometres the compres-
sibility of gaseous iron sinks down to some ten times less than that
of steel
"The interior of the earth, therefore, with the exception of a solid
crust about 40 kilometres thick, consists of a molten magma 100 or 200
kilometres in depth which shades continuously inward into a- gaseous
centre. The liquids and gases in the interior possess a viscosity and
incompressibility such as permit them to be regarded as solid bodies.
From these, however, they are distinguished in the first place by the
fact that differentiations are possible to a considerable degree, the effects
of which may long endure. In the second place, long-continued pressures,
when acting on a large enough scale, may produce great deformations.
Further, the liquids must possess the property of great- expansion on a
diminution of the high pressure, thereby readily becoming fluid. The
process must thus differ but little from a normal melting with increase
1 Op. tit. pp. 404, 405.